Native, but not genetically inactivated, pertussis toxin protects mice against experimental allergic encephalomyelitis.
Treatment of SJL mice with 400 ng Bordetella pertussis toxin (PT) either in saline or emulsified in incomplete Freund's adjuvant protected the mice against experimental autoimmune encephalomyelitis (EAE) induced 28 days later by a synthetic peptide of myelin proteolipid protein (PLP139-151) in complete Freund's adjuvant. However, treatment with a genetically inactivated pertussis toxin in which the catalytic and NAD-binding sites of the ADP-ribosyltransferase subunit were modified by site-directed mutagenesis was without effect. In vitro, lymphocyte proliferation was considerably enhanced by both the native and the inactivated toxin, at concentrations of 0.1-1 microgram/ml. However, strong inhibition of proliferation was also observed with the native toxin only, at concentrations that were two to three orders of magnitude lower than that required for the mitogenic effect (0.1-1 ng/ml). The inhibition of proliferation was detectable in the case of high-background proliferation, after stimulation with antigen (PLP139-151) or purified protein derivative of Mycobacterium tuberculosis), or with anti-CD3 monoclonal antibody, but not after stimulation with concanavalin A or phorbol esters and Ca2+ ionophore. These results suggest that the inhibitory effect of PT operates by interfering selectively with a T cell receptor-dependent signaling pathway. The biological significance of the in vitro inhibitory effect of PT was demonstrated by a considerable decrease and/or delay in the ability of lymphocytes grown with PLP139-151 and low concentrations of PT to transfer EAE to naive recipients.